Control of rat glomerular microcirculation by juxtaglomerular adenosine A1 receptors.
The role of adenosine A1 receptors in the glomerular microcirculation and tubuloglomerular feedback (TGF) was studied in anesthetized Sprague-Dawley rats. TGF activity was assessed as the reduction in proximal tubular stop-flow pressure (SFP) on establishing orthograde perfusion of the loop of Henle with artificial tubular fluid at 40 nl/min. Administration of a selective A1 receptor antagonist, KW-3902 (0.5 microg/kg/min i.v.), increased fractional excretion of Na (FE(Na)) 4.3-fold without changing blood pressure, glomerular filtration rate, renal plasma flow, or filtration fraction. SFP in the absence of distal flow (SFP0) increased, and TGF-mediated SFP reduction was suppressed dose dependently [by 23 +/- 2% from an SFP0 of 34 +/- 1 mm Hg, by 15 +/- 4% from 36 +/- 2 mm Hg, and by 2 +/- 1% from 39 +/- 1 mm Hg during vehicle, low- and high-dose infusions (0.5 and 5.0 microg/kg/min), respectively]. Intratubular or peritubular capillary administration of 10(-4) M KW-3902 completely suppressed TGF without affecting SFP0. TGF suppression and elevation of SFP0 during systemic A1 blockade indicated vasodilation, both in the afferent arteriole and more proximal preglomerular vessels. Inhibition of tubular Na reabsorption combined with TGF suppression allowed the marked natriuresis. TGF suppression through systemic, luminal, and peritubular application of the drug suggest that juxtaglomerular apparatus A1 receptors are important in the control of glomerular microcirculation.